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(54) [%i»«>«||;] «Ef^jii(i/^2:-€-n»^V»^jft««A 



(57) [g/^] msM) 

rD>y^«M-&i4c (b) mtm. (c)x^U>.a 
-^^u^-ry^a^f*. (d 1) x^i^y-PKif-;!' 

'>ft<fcfeia. (e) ^^UT'nlfL'y^Slis (f)^ 
144^Ux^lxy1SR (p) T^U;I/d'A7b>6.S:SitRr 

m^mmi&'T^ (a) (c^lt. (g) ^r^/^-^^^-i' 
F. (h) mmmm. mic^m7m!^ (b) ^m^® 
sij-a-T'^WL. tGffi^S7Ksi!» (B) (i. e©m^«*^ 
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vfu}f]y ymm 0 ~ 5 0 mm%. ( f ) ^mi:^)vt^ 

0~30*M%Mmc (p) 7^U;l/ri'A0~4 51l» 

%*^&ft5ffeRrMttffliifig^ (A) loommsfiicML 
Ts (g) *a/^-;t4^-9-'i' Fo. 01-0. emm 
$k (h) (^^?) r^'Ju-His*3cfct>ysfc{ir'j 
;i/^a§ffiffijgijo. 0 3-1. smmu. Mmc^STkft 

(B) 5 0~3 0 0a«g|5<D»J-e-e^*Ls WbB^M 

(B) (i. 

( i ) mii^mymm (B) ;b^5 0*«g|3JW± i 0 OS 
«g|5*}S£0^{i. MsBiinrMttilSli^^ (A) 100 

(li) Huia^S/Kfttl (B) tiUO 0««gPJK±3 0 0 

mm3&rf(Dm^it. ^mrm^ (b) ©'>*<j;fc^ 
<i; X}/ 1 c n*7j<^?ii([i t r ft 6 7>c^:/ 

D -y ^nm^W 3-55 ( b ) ^^SSKl^d-A 

ffl^ftMO-4 oaa%. (c) xf-Uy- a-:t^7 
^•y#^*B-ft:0-8 0M«%. (d 1) x^L/>-B^K 

Sfcttx^by- r^';;l/^xx-r;U«M 

•&^*:(D'>S: < i: 1 a 5 - 8 0 ( e ) ^M^S 

m) *M 6 3°c«-Fi?fe»3. ib'-Dmmmmmm (ah 

m) 5 J/gJ-;(T-eafe«T^^^-y^4^°U7'Plf P 

ys-&fr^^^^i:-r^>i<u:/Dif by^»Sio-8 5S 

«%. (f) ^ISft;!j7l/4<'y^$/c{i^®^»f*T'^1t 
b/'c^ttipUx^byiiliO~3 0S«%. Mmc 

(p) 7':>';;Vd'A0~4 5aM%:^>6*^»SRlMtt<S 

flijs^^ (A) 1 ooaagpic^i^bT. (g) wn/^-^ 

+'9-'l'F0. 01-0. 6Mg|5. (h) Ti' 
U h m*5 cfc t;/ $ <i 7 'J ;l/mi?1SS(l^J 0 . 0 3- 
1 . 8a«g|5. Mm<:^S7j<fatl (B) 50-300* 
«g|5©Sy^T'-&*L. Bul3^S7Kfnia (B) ii. 
( 1 ) MIH^SzKSltf (B) *^5 0fi«g|5«± 1 0 0« 
«gP*i®«tf^tt. tuia^nlMWiliK^J- (A) 10 0 

mmmcM t r y ^ y ^ -y :/u y ^"ifyr-Hu^aa* nfc^ 
mimmtf^s os«gi5ix± ; 

(ii) t5iB^S7i<fi]!^ (B) *M 0 0S«g|3fiU:3 0 0 

««g|5tXT©^^{i> ^m7m^ (B) ©ij>iS:< 



(3) #Fjg2 0 0 1 -3 1 6 5 3 7 

4 

(A) cDrtstiasmiT'Anii • m^Lr^^ <! t^mWL 
[»«a6] (a) \£-}v^mmit^^^<Dmmi^ 

^(D±Wi: b:rc'>*< i: fe 2M©*a-i*:^P >y ^ A 

i±fSy-xyf[:^tf^^®«jt€5>«±<*^; Ufc^J'^S< 
1 1 f@©fi^|*:/p -y ^ B & ^ ^ :/p >y ^ ftS^ 
tt. 43i;a^ysfcaiin^7j<*^iinLTt#p)n?.7i<^:/ 
p-y^^j^s^f*3-3o««%. ch) ^mmrn^di. 

mmitm 0 - 2 0 ( c ) x^ L^y • a b7 

10 'i'y^^fi-&f*o~2 oM*%. (di)x5^uy-M 
irx;V««^#:. x^l/y- (^^f) T^'J;b^«^ 
^/ttix^^y- (^^) T^U;U^xxr;l/«S 
-a-i*®'>^< lfl3 5-8 OMa%. Ce) 
«ii«lhfc J; f5aiJ^*jfl§4^iJ ^P tf Uyj?Kij-©S!J!^S 
(Tm) *n 6 3''aXTT'S!3. *^Oiie^iM?iiM (A 
Hm) A^5 5 J/'gi;(TT'fe§7':5r^'^«y ^^KUT'Pt; 

]yym^W^^m^^tt^^^ u :/p tf L-yltijg o - 3 5 
( f ) ^m^:i]jit^ym^rcit't(Dmmwr'm 
v^Lfcmn^^vji^uymmo-3 omm%. Mmc 
20 (p) 5mm%i3^^^^m^mwM 
m^^ (A) 1 0 omwMicMLx. (g) #^7^-* 
^■9--rHo. 01-0. emm^. (h) (^^) 
u hm^i:zf/$rciirv;mmmmio. o 3- 

1. 8M«gP, Mmc^STKftltl (B) 50 — 300S 

( i ) mfd^mymm ( b ) j??^ 5 o M«gp«± 1 0 0 « 
msmmom^ii. mmmf^m^mmf^t^ (a) 100 
■■gBtc^LT-y'^y;;? y fv yi^mx-mmm^nrc^ 

S7KftItl*^5 0MMa51X± ; 

30 (ii) wia^STKti^ (b) ff^io oa«gpt;(±3 0 0 

■■gpJXTO^fi. ±m7mm (B) «d^J>;S:< 

i^9y*-y yy^iJ-PtOM^n/c^STKfttl 

-e^ ^ffifig©s-a-ti-e& o MiaiiRr^ttitfliJt^ 
(A) <DmmiMLmi:i±xtm-mmLxrji?>ct^mL 

[K*«7] (a) \£~fi3§mmi\:^^^omm. 

^>tD±#:tL^c'>ft< i:*,2-(@®fi-&f*:>^P-y^A<>. 
«t5i>xy{t:-&t/;&^©Mj7)cfiK»«±f*i: L/c'>*< t 
1 P -y i' B e ft ^ y^p >y ^ 

40 f*. *5<fct>v$/c:aun^7j<*»Lri#5.n57i<^:/ 

P -y 3-40 aM%. ( b ) ^m^m^ dL 

mmitmQ-4omm%. (c) x^uy • a-^u7 

YyrtM'&ftrO-B 0!IM%^ (d 2) xf-l^y • T'P 

tf i>y«M^i*d"A 5-50 mm%. ( e ) mm^&m 
mmc i ij/^? u ^ p k° u y jSc^^cDiiijS ( t 

m) tiU 6 3°CaT-e2fe!3> -b^olS^at^l^a (AH 

ym^w^±m tt^t°v:fti\^u ymm 0-85* 

m%. Mmc (f ) ^faiP:^;l'.-Ky®S/c«^®Kli#: 
50 ■eEttLfc^tt;HUx^by^S)Jg0~3 0fi«%*^6ft 
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^n^ym'fr2yi;nm-^w. (b) ^mmm?kdhm 
(d 1) x.^uy-mm\^-;\^^m^i^. x^i^y- 

O'/S/cti (d 2) x.^uy ' fa}£iyynM'^i^d 
A, (e) 4f;:/ntf^>^|i. (f) ^tSft;^;l/.1?> 

(p) T^VJUdl.. (g) Wil/^-*:^^^--!' F. 
(h) (^^) T^U^-h^:l3iOV*fc{i7'J;l/^ 

35fiia)M> Mtft^s7Kffi!i^ (B) ^iwiitt. m^mm 

(a) ~ (f) <D}§i!l!aSlX±l:«-?g»U ^ 

cs#« 1 8 ] m^m 1-14 (ot,^-rn*^ i aiB«® 
2m<Dm^W:ru^y^ kh. n^z^:^yit^^^<Dm 

^^ilPLTt#6nS7j<^:/D-y^«M-a-i*. (b) ^^3? 

#®53^rfAfflitm (c) x-^uy ' a-^uy^ y 

nm-^i^. (d 1) x.^uy-mm\^=.ji^m^Ws x 

- (^^) T^'J;l/^xxr;V««^f*®^«:< iife 1 

a*3<fca/s/c(i (d2) x^uy . :/Ptf uv^a-^ 

l^cJi.. (e) tivyti\£]yymm. (f) ^lafP;^;;!/ 

jf< ym^ rcm(Dmmwvm.n: Ltcmiir^ v j^f-uym 
nBMmc (p) 7^v}Vdi.^mm'MmLrm^ii. 

(A) (g) #^7<v-;t*-itd' F> (h) (^^) 7 

m,mm cb) mum^wimm^'^ (a) m 

[0 0 0 1] 

m(D^~)vmn. f-^-y". y-htLx^r^mm 



(5) #M2 0 0 1 -3 1 6 5 3 7 
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[0 0 0 2] 

fftt (M^«. §[?im B^fttt) :a:ii'a^co!tttt*^ 
?>m.mmntLrii. jKuisfttou (pvo =iyA 

^>I^M^iJ*ie^L/cJKU*l'7^' ya>/-^>>y F*^ 

^•li-ffcig^L, aarfci^^fcti, mmmmim-^s 
Lfcm^icii. mmumc^^n^^^'p^yit-^t^^ 

w^mt. ^^rify^^^Lrsi\.Mmm^i^m\m^t 

-fTynm^w. x^ix>'.7°DifU'V«s-&<*, X 

^uy • f^m'^=-}\^nm.^w. x^i^y . 7^ u;i/Kx 

30 ^m.Kw.^Lfdtim'^uumc^m-inx^^^. 
[0 0 0 3] «M • m'fwm<DmmiKi^)!bhn^mm 

^(Dmmt. ul. j i s^^'T-MS^nri/^^. # 
{c. mmmm\^xit. ^-^jm i^nmrn) r^^\cm 
uxt(DMmyjUitimtJ-ox<^o Ltctf^-oxmrnt. 

^i£. u L 1 5 8 1 (mm. 'r~y)i^^ify u^yy 

¥<Drcib(DmmWl^ (Reference St 
andard for ElectrlcalWlre 
40 s, Cables and Flexible Cor 

d s ) ) icm^-^n^mmmmmm (vertical 

Flame Test) (V W- 1 ) -^^ J I S C 

3 0 0 5 cdL. ' 7'^x^«y mmw^Mmiim t 

^n^nwsnSo c(Dfpx\ nn^x. yy/^o^' 
ymmmic. v w- 1 "pmrnu^icB^t^ <fc ^ *b 
mo^mmmmt^m-^. x^i^y . i --yT-ynm 

-Bt^^ x^l^y . 7Ptfuy«S^i*. x^uy-i^^ 
ex;l/3t^S-a-i*:. x^l^y . 7^"J;l/^x9^;l/i^«-g• 
50 tic, xf^U'y •T'ptruy •>^xy=5t«fi-&ft«:if<D 
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t Lfz'pt^ < i: 2 m<Dm^W-fn yi^At. i^n'Js. 

^tt 3 ~ 5 5 ««% . ( b ) i^^mm^ dmmtm o 

f*0~80fi«%> (d 1) x^l/>-f^^t:~-;V±iS 

<i:fe 1^5-8 0M«%^ (e) :^<U:/PlfP>'1tflg 
0~5 0S«%. (f ) ^tg?n:^;WtxyS*fca'?-cDP 
«i*-e^tt L/c^tt4-: U :r.^Uymm 0 ~ 3 0 
Mmc (p) 7^U;l/=rA0~4 5*»%;^)^P.:^SiioJ 
Mtt^fli^5^ (A) 1 0 0««g|5{C*fLT. (g) mm 
^^-t^'>)--fYO. 0 1~0. 6S»g|3. (h) 

0. 0 3-1. 8««g|5. MZflc^mym^ (B) 5 0 
-3 0 0fiaSI5®*iJ&T#^&L, tUfB#S7KfD!f^ (B) 

( i ) msi^mym^ ( B ) 5 0 a«a3J-;(± 1 0 0 a 
mm^m<Dm^ii. mm^mimmm (a) loo 

S7j<ft!f^A^5 0a«g|5tX± ; 

(ii) Huf3^S7i<fttl (B) >bM 0 OSagPjLXhS 0 0 

fi«a3t;<T(D«-a-a. ^s*«j!|* (b) <D'pii< tt>^ 

mi)\ yfi yfv y/n-^^wmm-^ nrc^mymm 

(A) (Djsiaagji^^Tiinii • umi^xr^^ c t ^^^m 

[0009] (2) (a) lfx;l.^§MI:^t(^^-©« 
Lfc^i^rji < ^ fc 2 fflcDS-^itt/o >y ^ a 

< l^cDS^tt:/P-y^B^>!3^5.;S:§y^D-7^i±M 

•7x1 y ^nrn^m-z oms%. (b) mmm^d 

Affl«Cft^j0~2 0aM%. (c) a-t\y 

y ^ypm-^m- 2 omm%. (d i) x^^^y-p 

Sfctix^b^- r^'J;VKxX7^;l/^^ 

m^|$:cD'>:e;< ilfe lg3 5-8 0a«%. (e)4^U 

:/p k° \yymm 0-35 fi«%. ( f ) ^mmtiii^t^y 
m^tc itta^mma-um^ Ltcm.^^- u x^ i^yitm o 

~3 0M«%. Mmc (p) r^'J;UrfA0~4 5M« 

%*^?>^:§ISinI^efif)]M^> (A) 1 0 0««g|5tML 

(g) Ko. 0 1-0. 6mm 

(h) 7^UU'-h3^4o<fct;/$^c(irU 
;l/|^3?^S!iM0. 0 3-1. 8fi«g|5> Mmc#«7l<fP 

ti (B) 5 o-3oo««a5©sij^-e#Wb. mm^m 

TK^pt; (B) fi, 

( 1 ) mi^m7m<^ (b) 5 oM«aa:<± 100* 



(7) #F^2 00 1-3 1 6 53 7 
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«gi5*«coii^{±. mmm^mmiim-^ (a) 100 

(11) mi^mym^ (b) *m 0 o*«spjj(±3 0 0 

mm^mr(Di§^ii. ^mymm (b) cD^!>;&<i:fe^ 
mf)\ iy^ytiyyv y^m-emmminrc^mym'^ 

(A) <Dmmm&5;jL±xf]Bm • mmLxiSi^ c t^nm 

ttmm^mmmmo 
10 [0 0 10] (3) (a) \£=.jv^^mit^m^^(Dm 

t. m9t'y:^y\\:-^m^t(Dm^^'7^iD±{^t tz-o^ 

< 1 ficD«^|*y^n >y ^ B i: p> :/n -y ^^t« 
•^i*. *3 i: xs/ $ ft d ti ^Tfcu^in L Tfi p> 7j<^ 
y ^^rn^w 3-40 ( b ) ^mmm^:i 

Affl©:fb^iJO~4 oaM%, (c) x5=-^>- a-:tl^ 

y-i-y^^a^f+o-s oa«%. (d 2) xf-u> • 7° 

P tf U>'iifi^i4:d'A 5 - 5 0 *M%. ( e ) U T'P 
t^U>'«SiO-5 0M«%. Mmc (f) ^fSffi*;U.-K 

o-zQmm%t)^^rs^mnwmm^'?^ (a) 100 
a«Ba5fc>^ t ( g ) mm^^~^^'>)-^ f 0 . 0 1 - 

0. eSMgP. (h) 7^Ub-h3^4oJ;t>V 
$/c:{i7U;l/3^^«a)M0. 0 3-1. SMM^k Mlf 

ic^m^mm (b) so-sooMMSP^w^r-g-* 

L. tijiaA«7i<fDtl (B) (i. 

( i ) mm^mym^ (b) tf^5ommmj.± 100* 
Mfi5*«««^a. HuieMniMtt^ii^^i- (A) 100 

30 mymmif^ 2 5 ««g|5i;(± ; 

(ii) mm^mymm (b) 1 0 ofi«gi5j,x±3 0 0 

M»g|5«T©^«. ^mimm (B) (7)'>:S:< ilt 1 

/ 4 mb\ y'yyijvy^)y fmxm>m.~^tifz^m>Y. 
mRx^^msmu^x^-^x. mtmnmmmi^ 
^ (A) <mmumx^.xtm - muLxis:^ ct^m 

[0011] (4) (a) \£:^)l^^mit^^^(Dm 
m.»<D^i^t Ltc'prj: < i: 2 m(Dm^W7ti y^A 
m9tiy'J^yit^^^<Dm!^f^'A(D^i^t Lfc'pr^ 
40 < ^fe lfB©ltB-{*>^P>y^Bi:;b^e.*S:/P-y^^^S 

^w. *3 <fc X}/ s fc {* c n^TK^ii^p L Tff n § 7j<?i 

^P -y ^'WM-g-f* 3-55 ( b ) ^P3?S«I^ J 
Affl«:fkM0~4 0SM%> (c) x^I^y. a-:i-U 

^-ry^^M-a-i^o— 8 ofiM%. (d 1 ) x^^uy-f^ 

^W. S/c«x^L/y- (^^) T^U;l/^xxr;l/^± 
a-^#:©'>iS:< i:fe las-S 0S«%. (d 2) x9^ 
by • k° byiiS^i^rl'A 5-5 0«a%. ( e ) 
.1^ U :/p b yrnSi 0-50 ( f ) :f faa*;i/ 

50 ;^^y^S/c:^ie^D^^^*T«Lft^tt.■H 'J x^^l/^KJ 
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(h) (^^) r^'J^-M^*5cfct;/$/'c{iT';;l/^ 
mm&]M 0 . 0 3 ~ 1 . 8 Mtf Ic^Kxkft^J 

(B) 5 0~3 0 0««g|3«iJ-S-T'#WL. ijf3^S7j< 

mm (B) tt. 

( i ) mm^mymm ( b > s o a«gpxx± i o o * 

t5iaiiBrM'WgiS^> (A) 100 

(11) MfB#S7j<fPf^J (B) AM 0 0«Mg|5a±3 0 0 
S«g|5t;^T<?3^-&a^ ^«7j<ft!^ (B) (D'pt^< t^l 10 

^> (A) ®?§H$tSm:(±-pApm-i!iSbT«:^ilfc^!(f 

[0 015] (8) \^=.}Vj^mm{\:^^=t<Dm 

< tfe lffl©fi^f!tc:/D>y^Bi;;6^6:6:S:rn>y^iiS 
^ft. $5 <t t>V $ fc (± ^1 tl^7K^?ii;P L T# 6 n § tK^ 

-y ^tm^W 3 ~ 5 5 ( b ) ^P^Sii^ri' 20 

Affl#;{k§iJo~4 oa«%. (c) xf-P^ . a-;t^ 
7^'^^^^a-^0~8 0*«%. (d 1) x^U>'-g^ 

M.^W<D'pr^< lffl5~8 0M«%. (d 2) 

• r/nlfU^^Jta-^^rfAS-S 0S»%. (e) * 

R O 

I II 

CH2=C-C- [OCHaCHa 

[0 0 17] (CCt:\ R{iH$fcaCH3-efeD^ n 
ttl~90SIS[-efe^o ) T'S?tl5 
-hmai^S!)SiJ-efe^uii;&#a^^S (1) ~ (8) 

(1 0) tuta^«7Kftt( (B) Jb^Tk^ftv^^^v'^^AT- 

fesc^^^mfc-rs (1) ~ (9) «®t,^-rn*M^ 

(11) iX^y^^/y^U^^^iJA^ «clf:^;PS*3j; 

(1) ~ (1 0) «®t/^-rn*M «fBi£© 40 

mmmmimm. 

(1 2) x^by-g^^trx;l/^±B^i4c, x^^Uy- 
(:^^) $fcax^l/y- (>< 

^) T ^ U )Vm:L7.7-)V^A-BW<D'prs. < i a ( d 
1) ;^)\ P^tl':^;l/fiJc^)-##«2 5S«%IJ(±©x^U 

(1) > (2) . (4) . (5) . (6) X{i (8) m. 

(13) m^m&mmm (a) 1 ooaagpic^u 



#ffS2 0 0 1-3 1 6 53 7 
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iHjiS (Tm) ;bM 6 3°C«T-^feD. A^O^gB^ffljftfilM 
(AHm) 7b^5 5 J/gJXT-eJfe'ST^^^-y^.i^iJ:/ 

p If i: -r 5 ;K 'J :/P \^vymm 0 ~ 

8 5 ( f ) ^mafi)Vif^ym^rzitt(Dmm^ 

tf^tt L /c^tt^ts V x^ y:(Slig 0-30 S»%Mtf^lc 
(p) 7^';;l/rfA0~4 5*«%*^B*S|^Rl^tt)^ 
(A) 10 0««g|5{C)i^LT. (g) 
^•9--rF0. 01-0. 6fi«g|3. (h) (^^f) T^^ 
hJSfc Jctf /c{±T U ;P3Slllffiffi;^J 0 . 0 3- 
1. 8««g|5. Mmc#jS7K?P*a (B) 5 0~3 0 0M 

Mgi5®sj^t?^WL. m&m,imm cb) t*. 

( i ) luia^HTkfnti ( B ) 5 0 a*gpji(± 1 0 0 fi 
mu^mo^m-^it. mmm^m&mmim (a) 100 

S7j<;toti*^5 oa«g|5J-;^± ; 

(ii) MiB^STklOtl (B) 0 0M«gPJ^:^±3 0 0 
S»gi5Ji(TcD*t^{i. ^STkat) (B) ©^J^*<i:feT 

(9) HufH^ISffiiM (h) *^ 
[0 0 16] 
[ft 2] 

O R 

II [ 

-] „-0-C-C = CH2 

t^wmtt^ (1) - (1 2) «©i/>-fn*M ^icia 

[0 0 18] (14) iiRiiittfflflg^^^ (A) 1 0 om 

i/T.x^mfj'^mitn^'p^s <t>^im^o. 5-2 
ommm^^t^ct^nmtt^ (d - d 3) « 

(?Di^-rn*^ 1 ^ifciaic^iiMttmsgffljttio 

(15) (i)-(i4) mm^tnti' 1 «fa«®M 

(16) (i)~(i4) JS©i/>-f n*^ 1 micim<Dm 

a 

tTDo 

[0 0 19] (17) (1) - (1 4) «cD(/^-rn*M 

«lcia«(7)«141Sllgffl^tl(<:*3i/^T. (a) l£x;l/^ 

mt-am^^(om^^-^(D±wt Lfc'p^ < i fe 2 ffl 

®a^f*:/D 7 A <!; . mki^:Ly{t-^^'t(Dm^JS. 
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[00 2 4] (ym) Txi -y ^^^-^w^mm^ 

X^UX H-yUh^l/xy, p-^ 3 

*fc«Ss^*j:yft^i: bra. M 
X 2, 3-->^'^9^;V- 1, 3-:/^?i^x>':S;il"0 5-5 

4<U7^i^x>':/p«y^}c:^3V^T{i. 1. 2-5^n« 

jg3b^2 0~5O%. #IC2 5 — 4 Sro-^^feSfeOi^WS 

9 0%*V><*»?n;rcfecD:^WSH/\ ^^'J-rVT^^ 

OOMa%*M, 4-5^P«3g^^L. ^^oK'l'yT' 

u y{t^tiic«^x mmm~mm^(D'prj: < 1 1> 9 o % 

?SB^tfflv^5 (7i<j^) :/P >y 20 
M{i^SL<(i5, 000-1, 5 00. 0 00. J; D 
^?SU<{il 0, 000~5 5 0, 0 0 0. 
L<{il 0 0, 0 0 0-5 5 0, 0 00.#t^(fSL< 

aioo. 0 0 0—4 0 0, 0 0 o©iiHT?fe?.c ^"-^ 

a^^-fli (Mw) (M 

n) (Dit (Mw/Mn) ) imi^L<iil O&TF. Mtc 

^ifSL<ti5Ji(Ts <fc'9$!?^L<{i2i;(Tr'feSo (* 

fe<fct/\ 30 

[0 0 2 5] enp>® (7j<ji) :/P-y^it«^f*(0»iig 
Lra. m^ii^j^^4 0-2379 s^i.^^ 
^rSttm«iff'(i:T:7P>y^S-a-*'y:T 

nfc^p-y^ttM^f^ctc. ^mmm^-v-yHmmMmm 

mtLXlt. SBS (X$^P>'.:/^?>^X>:/D>y^'3 40 

t^V^-) .SIS (X^U-y ■ -ryy^^T/P-y^rj 
tNUN--) . SEES (Tk^ftSBS). SEPS (7j< 

mits I s) i^wf«ci:*^r'*So *iigB^tt3v^ 
vfuy^^(Dmi^^^<D^i*t Lti'-D-cv:fuy(D 7 

0~100«M%*M, 4-5^afi|ig^WL. 

aa¥J^^)-?a*^ 5 0 , 000-550, ooooTkri 50 
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®9 0— 1 0 0SM%/bn , 4-5^'PS)a*w-rs± 

Ba7j<?i:/p-y^ita^i*-efe§o c(D (a) f^j^comm 

aaiiRTM'Mi^^t (A) Pfi. 3-5 5a«%Tfe 
So CCD (a) fig5^!b^3««%J:D'>*i^^;. m # 
< ffiT-rs/g^t-e* < . ( b ) !^'y^(DfV - F 

14fe^gT-rSo *;fe5 5S«%J:f)^i/>^^. WLIHL 

3-y^ttl|t>^L<fgT'rSc, (d 2) fi^^^(7)xg=-uy 
-yptfL/yitM^ttd'A^^ffl-rs^tcfi. 
(a) OBB^««iiRrM1ttfli^^ (A) ffi3~4 0S 

ftlSdrAffl^ffegiJcD:/';- F;&Wi-rs @WT^ ( a ) 

■rsfcfeta. (a) ©iSHWiifig^^ (a) ff 3 

-3 0Ma%-efeS<ii::6W$tt/\ 
[0 0 2 6] (b) ^P^fSl^l^rfAffll^ftlfiJ 
*^B^®fig^> (b) tLTfi. ^f3?#]^©S£!WaSfc 

o fc^g^T'fe o r. z'?^ 7 ymmmm'^^mmmo) 

5 0%LyL±^!^^^^(D^^^'7y^y%tJ;:-(S. i-yf- 

>'^K*^*^3 0-4 0%®fe©(±-f 7r>^. 3f#®5 

j^^*^ 3 0 %&.±<D '^(Ditj^m^mtmitixm.m-^ 

nT^^So (b) i:LTffli/^p.txSSStirrt 

o^^i- (a) mmtrjiK). mmRfS^^mmL. #e>n 

^i- (b) tLXii. /^^y-{y^(D^(Dtim^L<. M 

fc/'?^^ ^ y%(Dfpxt,nmmmi^^(D'pfs:i^'L(Dim 

lis 37. 8 "Cte^ottStfjegSfiA^ 20~500cS 

t. ?sfaii.^^*^- 1 0 — 1 5°c. bixj^ (coc) 

7 0-3 0 0°C%^-rt>®*W*tV\ ^5;}" (b) ®|S 

^Mtt. i^sr^tti^iiit^ (A) ^^"0-4 oM«%-ea& 

^Tf S fcttT'* < . Mtt^ijMJgffife;^* < ffiT 
-rSo (d 2) fiJc^^Cx^by-^Ph^yttM^ftrf 
A^^ffl-rs#&fctt. fftij1t*^#L<fgT'rSfci6. 
i:a)^tt}¥ffitt^[R]±^-)±Sfci6lc (b) fig^^ii^?* 

L < 5 *M%Jw±. i iff* L < (i 1 0 mm%&.±t 
•rso x9^L/>-:/Dtf^y«M^»3"A*^#n^e.nfc 

miciol^Tfe. 4^°'J7'Ptr^y(DBa-&M:^)^^V^J^t*5 
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BMtt^fSif f^fcJiJcti. ( c ) !^'A(Dmmmm 

fig^ (A) ips 0-2 0*a%-e2fe^u^;6^"i?$ tv\ 
CO 0 3 n (d 1 ) fig^^ x9^^y-ffg|lf^;U«S 

< t^im 

*5IH^© (d 1) ^5^i:br». 3^^uy-mm^=-)iy 
±tm^». xg^uy- (^^) r^U7i/i?itM^{*. X 
^uy- i^^) T^>U;l/®xxr;l'ttfi-&i* (M^tf 
j^^uy-r^vji^mr/^jvnm^W. :x.^vy-r^ 
V ;l'^x^;v±ta^#:, x^ by- r ^ U }Vm:^ 

m^w. x^ uy- ^ ^ u i^jinm^a^rj: h) 

^[q]±^'ti:2./ci6tc(ix^U>'-ft^H":r;l/^ta^i!f:;& 
x^lxyJW^cDitM^^^3^a)##M*^2 3M«% 

j^^uy-mm\£~}vnm^i^(Dm^. mm\^-)i (v 

A ) ^^-^mmtl^ 2 3 S«%i:^±-t:-feS fecD*W^ l 
I >c $ fcM F R (iMI&tt©B5b^ p. 0 . 3 tt±. ?SSIS^t 
©E^j^e 3 Oli^T*WSLi/\ (d 1 ) m^(Dm-^Ml,i 

m^mw^mi^^ (a) fp. 5~8 0««%-(?feD. ^ff 

Sb<ai 5~6 5M%T'*S„ (d 1) fig^i-oga-a- 

©BB^«*iiRl^14«^ligfig^ (A) ^3 5mm%lXht 

[0 0 3 2] (d2)fiic^ x^uy-:/Dt;uyttS 

ffl^n■l)X^^>'-•/p^^^>'i±M^^*d■A (epm) 
{ix^byfcypi^U>'£DdrA««M-&#:-(:-*5o <:<: 
v:[.^]yy '^vi\£uy^m-^i^dL.tiis.^uyi^^A 40 

^«*^ii:^4 0~7 5M«%SJt(Dfe«)^i/^5o x^b 

y. \f. ]yym-o:>m^m'7it hx^mim^mt^ 

-4-°UT- (EPDM) fefe^*^*fgHj!{Cj5t/^T{iz:M 

t/^L. 2aiJ(±*^g^LT^SfflLTfe<fcl\ x^Uy- 
If l/>'i^S-a-i*ri'Aff5©x^lxy^^i-#«(i 8 5- 
4 0S«%A^jiar*fe5o $f*L<tt8 0~4 5«»% 50 
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T'fet). $6ti:iifSL<{±7 5~5 OMM%-^feSc x 

^„ x9"by-:/ni^lxy3t^a-a-1*dri:xCOA-x-]te 
Jg. Mu.4 (1 0 CO {il?$L< a 1 0~1 2 0. <fc 
tl{!f^b<{±4 0~1 0 01?fe^o A-X'-)teS;^)M 0 

^r^co^^a. ft ?.ti§x57.hv-ffifig%'^d'A#tt 

mt-t^o mi'^n^:j^^\yy-^u\£uynm-^t¥d 

A©fiM3pi§5>^ M« 5 0 , 0 0 0-1, 000, 00 
0;6WSL<. $e>fc(i7 0, 00 0-5 00. 000 
(Ommtim^ ««¥i^53-?MA^ 5 0, 0 00*® 

So s/c. 0 0 0, ooo^a^ 

ftd'A©|H^»if^BlMWgi^g^> (A) ffi. 5-5 0 
SaroT-fet). itfSL<«il 5-4 0M%-??feSo 

(d2) fig^^A^ssMroif^'^^fci/^ii. mm.'it. 

X\t (d 1) fi!c^;i3<fcDV^/ctt (d 2) fig^J-©^!>^;< 

iiRi^Mg^^j^ (A) tfi. (d 1) ^^3^(i5 
-8 oa«%^ (d 2) ^^i>{i5— 5 oaa%fr-&© 

[0 0 3 3] (e)Bg^ >1^iJ:/alfb:/ffilit 

t ffl 1/ ^ C ^ CD -e 1 5 U T'n If b y «|g t L T 

-•fT-y. 1-^4^-feX 4-^g^;l'- 1 — ^^r^ 

tfP.nSo CclT'X^b>'-y"Plfb:/^>'i5rA«S-a' 

#:(ix5^b>'fig^>#M:6'? 1 -4 fiM%efi®fe£D^i/^ 
i,\ x^I^y . 7"Plfbyy^P-y^'««B-#:{ixf-Uy 

^^)-#M*^5-2 oma%effi(^)fe<7)*v^9o 

[0 0 3 4] ifmm (e) fig^^©.1<'J:/Plf byisiii 

(i. ^M^2*i«3tlcj;DMS^nfci6;t (Tm) AM 
6 3°a:(T-e$)'3. (AHm) *'«5 5 

J / g«T-efe5 r ^ -y :/p if uym^t^^ 

i;(i^(f ^ L < ( e ) 5 omm%&.±-^^T^ C 

t^^'^o ccx\ mi^^mtx. ^^mnic&f^m 
M (Tm) ^i:zsf^FBmmmm (AHm) m&ijmic 
-i^^^xmmt s o *58B^t isi'xr^i^f-y^t' u :/p 

lfb>'«-&i^:©^M^Sgi«H- (J^(T> DSCiWS-T) 
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<D (e) /?g^%3 0S«%J-X±ira^sci:fc<fcD^^14 
{iSL<*^fe®®. (a) (b) m'T^^WQlc 

(c) !^-'7^^^<M^^ctK^K). Mxmcmn. m 

(A) cfJ. 0-8 5M%-??fe»). ^?*L<tt5~8 0 

^P.t{!fSL<(i5~5 0*a%©IEH-effiffl 10 
-rScii^^T'tSo ^t5. (e) fiK^{iii»fitt^5l«L 

^t)\ ftl«tt*W*n>S:i/>i:t« (e) 
<il^t7?*So (e) fig^*ffifflL^i/^^^(ia#. 

(b) m^tDmmm^mmLx. ^wtLrnhfUL^ 
i^T u L 1 0 5 xm^<Dmm<DmwMB^ ( 1 3 e "O 

(A) ffj. 1 5mm%i:JL±m^^^tt)W^hi\ 
Co 0 4 0] (t) ^mmijjitsym^rcit^o) 
KWf*-e^ttL7cJH vtuy^ ymm^mi^fi^t^ym 

^s^K V :L^uym(D^^ v^i^y^ ymmwmw^ii 

ftl7i<7 H^&^if 5 C ;?)^ t S o 

ycow&ii. m^u. ^-^):iiiyy^yt^mmij)\'t^y 

a#0. l~7Sa%igS~t-feSo CcD^iafp;^ 

mm^^mmiom ym^ tc « ^(Dmmi^xm.'^ l /c t 
'pmm(Dmt^m<:m^^h^o (f) it^j^^Be^sa 

(A) ffi. 0~3 0a«%-e^«o (f ) fig^>ttie<-f L 50 
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im^/c^TbWtLiv c(D (f) fig»©iB^«*'!^'r€ 

tti Llftt*^:;^!!^^!^^^- S ii J: S o 
CO 0 4 1] (p) fig^j^ 7;>y;l/d'i^ 
T ^ U ;V rf A m«f*fiSc^^ L T T ^ U ;Hix^;l/. 

hy. r^Vjim. Ti'UP-hU^K y^'J:r.ym^ 

mnrnt^ctif^x^^^o mi^mat. n i p o i 

A R (ffifn^. B^-^^ynm) . J S R A R (®ifp 
^-fV-y^HG, ^-TV^y^LS. 

^^^v ^ G L s (iga«. v^-rnfcH# • ^=L^^yif. 

A(i, <tJ3§fig^)-ft3 4 5 MM%«T. L < « 3 ~ 4 5 

effect <ffiT'rS^ci6T-feSo 

Co 0 4 2] S/c7^y;l/d['Ai:LTx^uyi:r^'y 

y ;l/ri-A^ 3 s«%i^±^ra^ S L < . 

cfc'?i!ftL<tt5M«%J-:i±. ^5.{C^!?SL<{±1 0* 
M%J5U:-efeSo $fcCcD37Cl^7^y;l/rrA{iffLa 
LM]^^±if SMlPl*^^ ^ , Iff t L < 4 0 aM%« 
T> j;'3^ifSL<{i3 5Sa%Ji^T. *e.t»SL<« 

3 ^mM.%\xf\mxrtnif^^^\ ^ &ti:xf-p>'i:7 

7 ^ y ;l/ri~Atc J; S ^ St-nSKftSA^I^^g^tlS /c 

fe. iij^i4(i^&{c(o]±-rSo ?6fcx9^u>ii7^y 

;l/K7;P4^;i/ i: ^yPd^^v'^PS^illffili: Wr S ^tailli^ 
ft** i: <D 3 n.mnM^i^r y ;l^ri'A^i^-rs <i h 

Co 0 4 3] (g) Mm>^—^^^^ F 
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;l/hi;;>< h^^v/^/^X N- (|S-r5/X5^;l/) -y 
- T 5 y :/a If ;V h 1; T'a if f-^bv-';^ h ^ixi^^ y 
^©T 5 y »**-r § y^rjiEcD^m 

rcii\^:=.)vm^^t^>"^y:^y:fv y^frnff-s^ic^ 

coo 4 9] *filHjT?ffli^Siii:A^T't§-y^>';?7>y:/ 

flSK-esffl^aasn/cfe® (c^xx-sa msh^. tea 

S fctiS/^ y* >y :/U >^'"§ijlc j; -TT-fc^ffiJaSS n 

5PH a>-rntiSp^«. tefnft^as) ^if) 

©'Stg»^*^fc#-rs>'^y*>y:/u y^M^fflv^s 30 
ffi^a^f T -2 fc^STKftitfft ^ ffl 1/ ^ s ^ -e $ s o 
[0 0 5 0] ^mimm^-y^ytiyfvy'!fmx^^m 
ts^-^fca. ^^iy^ytty^^) y^m^^mvmm 

gM^&n^*\ M<*Wtc}i^S7f<ife!fSlfC^L0. 2~ 

2 Lt/>o iy'yyio -y y^ijtt/gi^-efe 

[0 0 5 1] ^mimm(Dm-^m<t. ^mn<ommf^i^ 

tic^. iJnJMtt^llifig^^ (A) 1 OOMMgPfc^LT. 40 
5 0-3 0 0a«g|5-^feSo *^H^{c4ol/^T ( i ) 
7i<fntj*^5 0M«|51M±1 0 0*«g|5*««*§^{i. ^ 

"^wmmm (a) i o oMasjc^LT^^s on 

«g|5«±^. (ii) &iS7i<ft!i^*n ooaagpji(± 

^«^>^ ii^ttfflm^^ (A) loowam^nh 50 
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X. 5 0-3 00 mmuxh ^f}\ ( 1 ) ^mimmis^ 
5 oM«g|5t;<± 1 0 oM«g|3*ji<D^^a. ^Bimtt« 

IgjS^^ (A) 10 Om«gPlC)ltLT^©2 5*«§|5«± 
(11) ^S7Mn!^*M OOMagptXhSOOM 

Mg|5Jj(T©*^^«^©^>* < i t ^(D 1 / 4 «^'>^ y 
:^>y yy^iJ-etu®aLfc^S7i<a!f&ii-r« c t fc<fc 

■So 

[0 0 5 2] 1#©4^° u p y^j]t^.-K U y P If 

^niC^^fLT, *^0^tcfett§iinrMMg/t^) (A) 
a. 5gffi^ffi*Mg<iSli^^^|W|±*^' (h) ^^)-?:^L/c 

ii©j;^ftiiW4«agjS53^ (A) ^-^-xifJigiiLT 

{c:S:^o ^®rf7T'ti^^y:*>y y^MX^mUnrc 
^«7j<fttl^!ff SMSB^ L /c^^tc PI D . 'y'yyi^y-f 
')yfm^i\\.xm^ (A) ©-<-X<Sliil^^^ (B) 

< . wm(owmMm^mm^t Lxm&ir^m^ 
[0 0 5 3] :mm<Dmmmms(DM • i!i)^^©Kjs 

^ (A) a. liPl^ nsi; (g) ^^>©#ffi-F. 

ih) m^-^hx iz) (c) (di) 

^^}-*5<J;t>V'i:/'c« (d2) mmc (p) fiSc^}-^^ 
^IS^nSc -15. (e) fig^^-^^^fifS^^ti (g) 

^^(Dmm^m^mmicm^t^ctti^x^. ^rc 

(b) ^^j^lCi-3Tt«fI^tl©?gll!ffiffi^|^St-5 
Ct-h^X^^. il©^S. lifi)ct/^#:ilLT{±ff/±ittfc 
»n^caiW^i!^5o *^^©ffifi)^t^©lg«l«^ '>■© 

(g) ^5>©#ftT-^lT^'fi5ci:t.feD. jl^©^iffi 

tLx. m^MimEm'^^ (a) (DV^VT^mtrnm^it 
micj^-Dxmtctti'^x^^o fjWT^mii. umi 
1 0 0 ^ -y yoL-^mic^s^. vy^x u-mmm^^ 
i/\ mm^iy\yy^xi o^mmmLrm. mmigic 
t^t^nwmm'7^o:>mm(DWi^x-m'rctt,'ix^^o m 

m^^mxmtctti^x^^o ^mMicis(^'xmm& 
a. ffVj^mxff^ L<(i 30-45 mm%. Mfc^?* 
L<{i 40-45 mm%. ^mwi^mxiff^ l < 1 0 

'-1 0' P a-i?fe«„ iiRlMWg^^)- (A) lc±m7H 

mi^^mt^m^iai. (g) sg^^sit; ch) 
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,2,4-hury-;K 2.2' -t 

4^-9-5 FE'X- (x^;l/3- (3 , 5 -i^'- t -T/^;!' 

[0 0 5 9] (m m. ^mmtLxii. * 

^ftt'Jl/xX H^ftTV^tX 

u =i~yit-^m<Dmmi t Lxit. r s f r - 1 

OOJ GE^iS) . rcF-9150J (S 

mmi&'T^ (A) 1 0 0M«g|5{c>itLT. i!fSL<{iO. 
5~5««g|5E-&*nSo 0. 5««g|5it)'>*t^i:li 

ffl^g}giaffi*Wb«^tt;bis<«:SJf-&*'Sfe-5o mm 

So 

[0 0 6 0] :^?^m(Dmmimmmmim. 

0S«%IX±. ^SL<{i8 5fi«%«±. ^5.t$ft 
L < (i1iJgfi!c^©^«^tuiBiiRr^tt1SJ3gfig^3^ (A) 

(A) cf3. fig^jMa) . (b) . (c) . (.dDRZS 

./Xfi (d2) . (e) . (f) . Mo'fc (p) a^-n 

(A) {ifig^i- (a) ~ (f ) . (p) iO-^ff-MT'l 0 0 40 

[0 0 6 1 ] ixT, :^m<Dmmn.mmiMmmmy3 
m^mmt^o (a) ~ cf) . (p) . ^STfcsw 

tl (B) . MO't^^^ (g) Rt/fig^^ (h) ^m^. ftp 

^^»-r^o ^ L < m 6 0 ~ 2 4 0 °c 

(a) ~ (f) . (p) A^jgHtU F 
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^STkai?^© 'o-^Diy^yfyy/vy'^mxmmLrc^m 

ymm^i^ibi^^y:^ -y^v yymx'mnLris< c t 

t^Ctlci:^. m^^:^m^ir^ rcim+^fS:»(D^ 

■bm^tL^o ^(Dm<Di5mtLx. -^-fmijiuxm 
(a) ~ (f ) . (p) ^immh. mwmm^ 
(A) m2i:ux\ miTMx'mnfcmn 
mwMmfm (a) (g) . (h) . ^^xs^ 
mmm (b) -^mTixmmmt^o >i(Dhn<DUs. 

tt. i!f$L<{J 1 6 0-2 4 o°C7-ifeD. c:6D:^-a-feig 

(A) *^?§il!L. ^*?'y:fc#li/^-;d-4^-9--f' FAW 

t^o il©<fcd{cfig5^ (a) ~ (f) . (p) ^^tbm 
msmLX^^v^r^^Wi^'^'^Xii^^. (g) fei; 
(h) *Sq^Ti!inii?iiffiLTt j:l>o co^-^feg® 

[0 0 6 2] ifmmm&'mmmjmi.in^ • «?^ti 

hxmmt^^\znt. ^sL<fijftawc<fcD. » 
M^a\ mwt LX{mm(D^mx^imm 

i^Uy^-gp-el^l 8 0°C. ^DX-N-;^Fg|5 

-e^ 2 0 0 "cssfc-rs c tt>'^m *5§H^<Diei^ 

LfSii^^tmno. 1 5inm~5inmSar'feSo 

[0 0 6 3] ^/c, *fgB^cOg3^SM{cfe!/^rtt. Mi^m 

m^x^^^m(Dmm^mmmfS.^^wmmLx^ 

^^\^±^'ii:s,ct^mtLx. wmmommm^m 

mi'fi^ctt^^mx&^o fflL. ^(o^mmM^mt 
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m^m^mm!^^ (a) ^mmhrc. mr^^rmmA 
~t^^-f]^ (g) , mmmm (h) ^si^n^mym^ 
(B) ^mAb^'^y''^v~^^v--'emm'o m 

n-^fc. mmM 1 9 1 zo-vii-fuy^i'-ic (B) 

y-r^cticj^r,^ ^m7mm(Dy^y^m^W{7':) 
r^^^fco c(Di:^KLrm^tirciy'^y:fyyyvy^ 

^m.Ur'¥'^^fi-yYL. zoovr^/'iy/'^v-^^ lo 

^^^mux¥^4yi^y¥L. 2 oo°cTMy/^u- 

/jgt/^tf/cc mmumitz 0 ovxn-oko ^k. tm 
m 1 2 toi^Taw^/-?-;t+ij--r F t y^ y^ yfv 
y^m^m<^^^^^^y7vj-^:if^^-xmm • mm 
^m7^~t^^4 Y}Ly'yyfiv^^)y'fn^^x 

[0 0 7 0] #6nfc«ffi^t(*^P,. :/lxX(c<t!3. 

0. 1 8min0) ^6/i)^L;i6miSL/c$SMIj^affl 
(D«lifflfig!fe^ffffll!S«Lr. 1-16. 18- 

4 6. tmmi~Z8KMlZ^t^n^Z. 7 4mm©i^ 30 

0*/0. 1 8mm0) $>^t)^l^lsbmMbrcmm 

ft) (4) ^^^^tcHB ($) 0. 9 OmmtDytyr^ 
/'^i-^tiyjbm (3) (Dnmicm^O. SSmmf-JftB 
«SLfcH3«D@3gcD)K7r^Ar]-Ft. Ifl^tl^B 40 
00. 2 SmmtO^t^r-r/^*!! (1) ±tM«L 

MLtc mmmi. s. 2 6. 4 6) o hmmi 

^^tt*ffflSS2 3 0°CT'^mL^Co 

[0 0 7 1] m^nrc^y-hic-Di^r. (# 
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(57) [Abstract] (amended) 

[Problem to be Solved] To provide a flame- 

retardant resin composition wliich addresses 
environmental problems, and a wiring material and 
otlier molded articles using tlie same . 

[Solution] A f lame-retardant resin composition, wliicli 
is a mixed composition including: a tliermoplas t ic 
resin component (A) , wliicli includes (a) a vinyl 
aromatic compound and a conjugated diene block 
copolymer, (b) a softening agent, (c) an etliylene-a- 
olefin copolymer, (dl) at least one of an etliylene- 
vinyl acetate copolymer, an ethylene - (metli) acrylic 
acid copolymer, or an e tliylene - (metti) acrylate 
copolymer, (e) a polypropylene resin, (f) a modified 
polyethylene resin, and (p) an acrylic rubber; and 

(g) an organic peroxide, (h) a cros s 1 inlying aid, and 
a metal hydrate (B) in certain proportions with 
respect to the thermoplastic resin component (A) , in 
which a certain proportion of the metal hydrate (B) 
has been pretreated with a silane coupling agent, and 
which is formed by heating and Icneading at a 
temperature equal to or higher than the melting 
temperature of the thermoplastic resin component (A) . 
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[Claims ] 

[Claim 1] A f lame - ret ardant resin composition, 
characterized by comprising: 

a thermoplastic resin component (A) comprising 
(a) 3 to 55 weight% of a block copolymer formed from 
at least two polymer blocks A mainly made of a vinyl 
aromatic compound as its structural component and at 
least one polymer block B mainly made of a conjugated 
diene compound as its structural component, and/or a 
hydrogenated block copolymer obtained by 
hydrogenat ing the block copolymer, (b) 0 to 40 
weight% of a softening agent for nonaromatic rubber, 
(c) 0 to 80 weight% of an ethylene/a -olefin 
copolymer, (dl) 5 to 80 weight% of at least one of an 
ethylene- vinyl acetate copolymer, an ethylene- 
(meth) acryl ic acid copolymer, or an ethylene- 
(meth) acrylate copolymer, (e) 0 to 50 weight% of a 
polypropylene resin, (f) 0 to 30 weight% of a 
modified polyethylene resin modified by an 
unsaturated carboxylic acid or a derivative thereof, 
and (p) 0 to 45 weight% of acrylic rubber; and 

(g) 0.01 to 0.6 parts by weight of an organic 
peroxide, (h) 0.03 to 1.8 parts by weight of a 
(meth) acrylate and/or allyl crosslinking aid, and 50 
to 300 parts by weight of a metal hydrate (B) , 
respectively to 100 parts by weight of the 
thermoplastic resin component (A) , wherein 

the metal hydrate (B) is such that (i) when the 
metal hydrate (B) is in an amount of 50 parts by 
weight or more but less than 100 parts by weight, 50 
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parts by weight or more of the metal hydrate (B) with 
respect to 100 parts by weight of the thermoplastic 
resin component (A) has been pretreated with a silane 
coupling agent, and (ii) when the metal hydrate (B) 
is in an amount of 100 parts by weight or more but 
300 parts by weight or less, at least half of the 
amount of the metal hydrate (B) is a mixture of a 
composition of a metal hydrate pretreated with a 
silane coupling agent, and wherein 

the flame - retardant resin composition is formed 
by heating and kneading at a temperature equal to or 
higher than the melting temperature of the 
thermoplastic resin component (A) . 
[Claim 2] A f lame-retardant resin composition, 
characterized by comprising: 

a thermoplastic resin component (A) comprising 
(a) 3 to 30 weight% of a block copolymer formed from 
at least two polymer blocks A mainly made of a vinyl 
aromatic compound as its structural component and at 
least one polymer block B mainly made of a conjugated 
diene compound as its structural component, and/or a 
hydrogenated block copolymer obtained by 
hydrogenat ing the block copolymer, (b) 0 to 20 
weight% of a softening agent for nonaromatic rubber, 
(c) 0 to 20 weight% of an ethylene/a -olefin 
copolymer, (dl) 35 to 80 weight% of at least one of 
an ethylene -vinyl acetate copolymer, an ethylene- 
(meth) acryl ic acid copolymer, or an ethylene- 
(meth) acrylate copolymer, (e) 0 to 35 weight% of a 
polypropylene resin, (f) 0 to 30 weight% of a 
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modified polyethylene resin modified by an 
unsaturated carboxylic acid or a derivative thereof, 
and (p) 0 to 45 weight% of acrylic rubber; and 

(g) 0.01 to 0.6 parts by weight of an organic 
peroxide, (h) 0.03 to 1.8 parts by weight of a 
(meth) acrylate and/or allyl crosslinking aid, and 50 
to 300 parts by weight of a metal hydrate (B) , 
respectively to 100 parts by weight of the 
thermoplastic resin component (A) , wherein 

the metal hydrate (B) is such that (i) when the 
metal hydrate (B) is in an amount of 50 parts by 
weight or more but less than 100 parts by weight, 50 
parts by weight or more of the metal hydrate (B) with 
respect to 100 parts by weight of the thermoplastic 
resin component (A) has been pretreated with a silane 
coupling agent, and (ii) when the metal hydrate (B) 
is in an amount of 100 parts by weight or more but 
300 parts by weight or less, at least half of the 
amount of the metal hydrate (B) is a mixture of a 
composition of a metal hydrate pretreated with a 
silane coupling agent, and wherein 

the flame - retardant resin composition is formed 
by heating and kneading at a temperature equal to or 
higher than the melting temperature of the 
thermoplastic resin component (A) . 
[Claim 3] A f lame-retardant resin composition, 
characterized by comprising: 

a thermoplastic resin component (A) comprising 
(a) 3 to 40 weight% of a block copolymer formed from 
at least two polymer blocks A mainly made of a vinyl 
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aromatic compound as its structural component and at 
least one polymer block B mainly made of a conjugated 
diene compound as its structural component, and/or a 
hydrogenated block copolymer obtained by 
5 hydrogenat ing the block copolymer, (b) 0 to 40 

weight% of a softening agent for nonaromatic rubber, 
(c) 0 to 80 weight% of an ethylene/a -olefin 
copolymer, (d2) 5 to 50 weight% of an ethylene- 
propylene copolymer rubber, (e) 0 to 50 weight% of a 
10 polypropylene resin, and (f) 0 to 30 weight% of a 
modified polyethylene resin modified by an 
unsaturated carboxylic acid or a derivative thereof; 
and 

(g) 0.01 to 0.6 parts by weight of an organic 
15 peroxide, (h) 0.03 to 1.8 parts by weight of a 

(meth) acrylate and/or allyl crosslinking aid, and 50 
to 300 parts by weight of a metal hydrate (B) , 
respectively to 100 parts by weight of the 
thermoplastic resin component (A) , wherein 
20 the metal hydrate (B) is such that (i) when the 

metal hydrate (B) is in an amount of 50 parts by 
weight or more but less than 100 parts by weight, 25 
parts by weight or more of the metal hydrate (B) with 
respect to 100 parts by weight of the thermoplastic 
25 resin component (A) has been pretreated with a silane 
coupling agent, and (ii) when the metal hydrate (B) 
is in an amount of 100 parts by weight or more but 
300 parts by weight or less, at least quarter of the 
amount of the metal hydrate (B) is a mixture of a 
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composition of a metal hydrate pretreated with a 
silane coupling agent, and wherein 

the flame - retardant resin composition is formed 
by heating and kneading at a temperature equal to or 
5 higher than the melting temperature of the 
thermoplastic resin component (A) . 
[Claim 4] A f lame - retardant resin composition, 
characterized by comprising: 

a thermoplastic resin component (A) comprising 

10 (a) 3 to 55 weight% of a block copolymer formed from 
at least two polymer blocks A mainly made of a vinyl 
aromatic compound as its structural component and at 
least one polymer block B mainly made of a conjugated 
diene compound as its structural component, and/or a 

15 hydrogenated block copolymer obtained by 

hydrogenat ing the block copolymer, (b) 0 to 40 
weight% of a softening agent for nonaromatic rubber, 
(c) 0 to 80 weight% of an ethylene/a -olefin 
copolymer, (dl) 5 to 80 weight% of at least one of an 

20 ethylene- vinyl acetate copolymer, an ethylene- 
(meth) acryl ic acid copolymer, or an ethylene- 
(meth) acrylate copolymer, (d2) 5 to 50 weight% of an 
ethylene-propylene copolymer rubber, (e) 0 to 50 
weight% of a polypropylene resin, (f) 0 to 30 weight% 

25 of a modified polyethylene resin modified by an 

unsaturated carboxylic acid or a derivative thereof, 
and (p) 0 to 45 weight% of acrylic rubber; and 

(g) 0.01 to 0.6 parts by weight of an organic 
peroxide, (h) 0.03 to 1.8 parts by weight of a 

30 (meth) acrylate and/or allyl crosslinking aid, and 50 
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to 300 parts by weight of a metal hydrate (B) , 
respectively to 100 parts by weight of the 
thermoplastic resin component (A) , wherein 

the metal hydrate (B) is such that (i) when the 
5 metal hydrate (B) is in an amount of 50 parts by 

weight or more but less than 100 parts by weight, 50 
parts by weight or more of the metal hydrate (B) with 
respect to 100 parts by weight of the thermoplastic 
resin component (A) has been pretreated with a silane 

10 coupling agent, and (ii) when the metal hydrate (B) 
is in an amount of 100 parts by weight or more but 
300 parts by weight or less, at least half of the 
amount of the metal hydrate (B) is a mixture of a 
composition of a metal hydrate pretreated with a 

15 silane coupling agent, and wherein 

the f lame-retardant resin composition is formed 
by heating and kneading at a temperature equal to or 
higher than the melting temperature of the 
thermoplastic resin component (A) . 

20 [Claim 5] A f lame - re tardant resin composition, 
characterized by comprising: 

a thermoplastic resin component (A) comprising 
(a) 3 to 55 weight% of a block copolymer formed from 
at least two polymer blocks A mainly made of a vinyl 

25 aromatic compound as its structural component and at 
least one polymer block B mainly made of a conjugated 
diene compound as its structural component, and/or a 
hydrogenated block copolymer obtained by 
hydrogenat ing the block copolymer, (b) 0 to 40 

30 weight% of a softening agent for nonaromatic rubber. 
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(c) 0 to 80 weight% of an ethylene/a -olefin 
copolymer, (dl) 5 to 80 weight% of at least one of an 
ethylene- vinyl acetate copolymer, an ethylene- 

(meth) acryl ic acid copolymer, or an ethylene- 

(meth) acrylate copolymer, (e) 0 to 85 weight% of a 
polypropylene resin having an atactic polypropylene 
polymer as a main component whose melting point (Tm) 
measured by differential scanning calorimetry is 
163°C or less and crystal melting heat (AHm) is 55 
J/g or less, (f) 0 to 30 weight% of a modified 
polyethylene resin modified by an unsaturated 
carboxylic acid or a derivative thereof, and (p) 0 to 
45 weight% of acrylic rubber; and 

(g) 0.01 to 0,6 parts by weight of an organic 
peroxide, (h) 0.03 to 1.8 parts by weight of a 

(meth) acrylate and/or allyl crosslinking aid, and 50 
to 300 parts by weight of a metal hydrate (B) , 
respectively to 100 parts by weight of the 
thermoplastic resin component (A) , wherein 

the metal hydrate (B) is such that (i) when the 
metal hydrate (B) is in an amount of 50 parts by 
weight or more but less than 100 parts by weight, 50 
parts by weight or more of the metal hydrate (B) with 
respect to 100 parts by weight of the thermoplastic 
resin component (A) has been pretreated with a silane 
coupling agent, and (ii) when the metal hydrate (B) 
is in an amount of 100 parts by weight or more but 
300 parts by weight or less, at least half of the 
amount of the metal hydrate (B) is a mixture of a 
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composition of a metal hydrate pretreated with a 
silane coupling agent, and wherein 

the flame - retardant resin composition is formed 
by heating and kneading at a temperature equal to or 
higher than the melting temperature of the 
thermoplastic resin component (A) . 
[Claim 6] A f 1 ame - re t ardant resin composition, 
characterized by comprising: 

a thermoplastic resin component (A) comprising 
(a) 3 to 30 weight% of a block copolymer formed from 
at least two polymer blocks A mainly made of a vinyl 
aromatic compound as its structural component and at 
least one polymer block B mainly made of a conjugated 
diene compound as its structural component, and/or a 
hydrogenated block copolymer obtained by 
hydrogenat ing the block copolymer, (b) 0 to 20 
weight% of a softening agent for nonaromatic rubber, 
(c) 0 to 20 weight% of an ethylene/a -olefin 
copolymer, (dl) 35 to 80 weight% of at least one of 
an ethylene -vinyl acetate copolymer, an ethylene- 
(meth) acryl ic acid copolymer, or an ethylene- 
(meth) acrylate copolymer, (e) 0 to 35 weight% of a 
polypropylene resin having an atactic polypropylene 
polymer as a main component whose melting point (Tm) 
measured by differential scanning calorimetry is 
163°C or less and crystal melting heat (AHm) is 55 
J/g or less, (f) 0 to 30 weight% of a modified 
polyethylene resin modified by an unsaturated 
carboxylic acid or a derivative thereof, and (p) 0 to 
45 weight% of acrylic rubber; and 
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(g) 0.01 to 0.6 parts by weight of an organic 
peroxide, (h) 0.03 to 1.8 parts by weight of a 
(meth) acrylate and/or allyl crosslinking aid, and 50 
to 300 parts by weight of a metal hydrate (B) , 
respectively to 100 parts by weight of the 
thermoplastic resin component (A) , wherein 

the metal hydrate (B) is such that (i) when the 
metal hydrate (B) is in an amount of 50 parts by 
weight or more but less than 100 parts by weight, 50 
parts by weight or more of the metal hydrate (B) with 
respect to 100 parts by weight of the thermoplastic 
resin component (A) has been pretreated with a silane 
coupling agent, and (ii) when the metal hydrate (B) 
is in an amount of 100 parts by weight or more but 
300 parts by weight or less, at least half of the 
amount of the metal hydrate (B) is a mixture of a 
composition of a metal hydrate pretreated with a 
silane coupling agent, and wherein 

the flame - retardant resin composition is formed 
by heating and kneading at a temperature equal to or 
higher than the melting temperature of the 
thermoplastic resin component (A) . 
[Claim 7] A f lame-retardant resin composition, 
characterized by comprising: 

a thermoplastic resin component (A) comprising 
(a) 3 to 40 weight% of a block copolymer formed from 
at least two polymer blocks A mainly made of a vinyl 
aromatic compound as its structural component and at 
least one polymer block B mainly made of a conjugated 
diene compound as its structural component, and/or a 
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hydrogenated block copolymer obtained by 
hydrogenat ing the block copolymer, (b) 0 to 40 
weight% of a softening agent for nonaromatic rubber, 
(c) 0 to 80 weight% of an ethylene/a -olefin 
copolymer, (d2) 5 to 50 weight% of an ethylene- 
propylene copolymer rubber, (e) 0 to 85 weight% of a 
polypropylene resin having an atactic polypropylene 
polymer as a main component whose melting point (Tm) 
measured by differential scanning calorimetry is 
163°C or less and crystal melting heat (AHm) is 55 
J/g or less, and (f) 0 to 30 weight% of a modified 
polyethylene resin modified by an unsaturated 
carboxylic acid or a derivative thereof; and 

(g) 0.01 to 0.6 parts by weight of an organic 
peroxide, (h) 0.03 to 1.8 parts by weight of a 
(meth) acrylate and/or allyl crosslinking aid, and 50 
to 300 parts by weight of a metal hydrate (B) , 
respectively to 100 parts by weight of the 
thermoplastic resin component (A) , wherein 

the metal hydrate (B) is such that (i) when the 
metal hydrate (B) is in an amount of 50 parts by 
weight or more but less than 100 parts by weight, 25 
parts by weight or more of the metal hydrate (B) with 
respect to 100 parts by weight of the thermoplastic 
resin component (A) has been pretreated with a silane 
coupling agent, and (ii) when the metal hydrate (B) 
is in an amount of 100 parts by weight or more but 
300 parts by weight or less, at least quarter of the 
amount of the metal hydrate (B) is a mixture of a 
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composition of a metal hydrate pretreated with a 
silane coupling agent, and wherein 

the f lame-retardant resin composition is formed 
by heating and kneading at a temperature equal to or 
5 higher than the melting temperature of the 
thermoplastic resin component (A) . 
[Claim 8] A flame -retardant resin composition, 
characterized by comprising: 

a thermoplastic resin component (A) comprising 

10 (a) 3 to 55 weight% of a block copolymer formed from 
at least two polymer blocks A mainly made of a vinyl 
aromatic compound as its structural component and at 
least one polymer block B mainly made of a conjugated 
diene compound as its structural component, and/or a 

15 hydrogenated block copolymer obtained by 

hydrogenat ing the block copolymer, (b) 0 to 40 
weight% of a softening agent for nonaromatic rubber, 
(c) 0 to 80 weight% of an ethylene/a -olefin 
copolymer, (dl) 5 to 80 weight% of at least one of an 

20 ethylene -vinyl acetate copolymer, an ethylene- 
(meth) acryl ic acid copolymer, or an ethylene- 
(meth) acrylate copolymer, (d2) 5 to 50 weight% of an 
ethylene -propylene copolymer rubber, (e) 0 to 85 
weight% of a polypropylene resin having an atactic 

25 polypropylene polymer as a main component whose 

melting point (Tm) measured by differential scanning 
calorimetry is 163°C or less and crystal melting heat 
(AHm) is 55 J/g or less, (f) 0 to 30 weight% of a 
modified polyethylene resin modified by an 
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unsaturated carboxylic acid or a derivative thereof, 
and (p) 0 to 45 weight% of acrylic rubber; and 

(g) 0.01 to 0.6 parts by weight of an organic 
peroxide, (h) 0.03 to 1.8 parts by weight of a 
(meth) acrylate and/or allyl crosslinking aid, and 50 
to 300 parts by weight of a metal hydrate (B) , 
respectively to 100 parts by weight of the 
thermoplastic resin component (A) , wherein 

the metal hydrate (B) is such that (i) when the 
metal hydrate (B) is in an amount of 50 parts by 
weight or more but less than 100 parts by weight, 50 
parts by weight or more of the metal hydrate (B) with 
respect to 100 parts by weight of the thermoplastic 
resin component (A) has been pretreated with a silane 
coupling agent, and (ii) when the metal hydrate (B) 
is in an amount of 100 parts by weight or more but 
300 parts by weight or less, at least half of the 
amount of the metal hydrate (B) is a mixture of a 
composition of a metal hydrate pretreated with a 
silane coupling agent, and wherein 

the flame - retardant resin composition is formed 
by heating and kneading at a temperature equal to or 
higher than the melting temperature of the 
thermoplastic resin component (A) . 

[Claim 9] The flame - retardant resin composition 
according to any one of claims 1 to 8, characterized 
in that the crosslinking aid (h) is a (meth) acrylate 
crosslinking aid represented by the general formula 
(1) , 

[Chemical formula 1] 
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R O OR 

I II II I 

CH2=C-C- [OCH2CH2-] n-0-C"C = CH2 

(wherein R represents H or CH3 , and n is an integer 
of 1 to 9) . 

[Claim 10] The f lame - retardant resin composition 
according to any one of claims 1 to 9, characterized 
in that the metal hydrate (B) is magnesium hydroxide. 

[Claim 11] The f lame - retardant resin composition 
according to any one of claims 1 to 10, characterized 
in that the silane coupling agent is a silane 
compound having a vinyl group and/or an epoxy group 
on its end - 

[Claim 12] The f lame - re t ar dant resin composition 
according to claim 1, 2, 4, S, 6 or 8, characterized 
in that (dl) at least one of an ethylene -vinyl 
acetate copolymer, an ethylene - (meth) acrylic acid 
copolymer, or an ethylene - (meth) acrylate copolymer is 
an ethylene- vinyl acetate copolymer having a vinyl 
acetate component of 25 weight% or more. 

[Claim 13] The f lame - re tardant resin composition 
according to any one of claims 1 to 12, characterized 
by containing 3 to 70 parts by weight of melamine 
cyanurate with respect to 100 parts by weight of the 
thermoplastic resin component (A) . 

[Claim 14] The f lame - re t ardant resin composition 
according to any one of claims 1 to 13, characterized 
by containing 0.5 to 20 parts by weight of at least 
one of zinc borate, zinc stannate, and hydroxy zinc 
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stannate with respect to 100 parts by weight of the 
thermoplastic resin component (A) . 
[Claim 15] A molded article characterized by 
comprising the f lame - re tardant resin composition 
according to any one of claims 1 to 14 as a covering 
layer on an outer side of a conductor or a fiber 
optic strand or/and a fiber optic core. 
[Claim 16] A molded article characterized by being 
formed from the f lame - re tardant resin composition 
according to any one of claims 1 to 14. 
[Claim 17] A method for producing a flame - retardant 
resin composition, characterized in that in the 
f lame - retardant resin composition according to any 
one of claims 1 to 14, the (a) block copolymer formed 
from at least two polymer blocks A mainly made of a 
vinyl aromatic compound as its structural component 
and at least one polymer block B mainly made of a 
conjugated diene compound as its structural component, 
and/or a hydrogenated block copolymer obtained by 
hydrogenat ing the block copolymer, the (b) softening 
agent for nonaromatic rubber, the (c) ethylene/a - 
olefin copolymer, the (dl) at least one of an 
ethylene- vinyl acetate copolymer, an ethylene- 
(meth) acryl ic acid copolymer, or an ethylene- 
(meth) acrylate copolymer and/or the (d2) ethylene- 
propylene copolymer rubber, the (e) polypropylene 
resin, the (f) modified polyethylene resin modified 
by an unsaturated carboxylic acid or a derivative 
thereof, the (p) acrylic rubber, the (g) organic 
peroxide, the (h) (meth) acrylate and/or allyl 
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crosslinking aid, and the metal hydrate (B), are 
heated, kneaded and subjected to a crosslinking 
treatment at a temperature equal to or higher than 
the melting temperatures of the resin components (a) 
to (f ) . 

[Claim 18] A method for producing a flame - retardant 
resin composition, characterized in that in the 
flame - ret ardant resin composition according to any- 
one of claims 1 to 14, as a first step, the (a) block 
copolymer formed from at least two polymer blocks A 
mainly made of a vinyl aromatic compound as its 
structural component and at least one polymer block B 
mainly made of a conjugated diene compound as its 
structural component, and/or a hydrogenated block 
copolymer obtained by hydrogenat ing the block 
copolymer, the (b) softening agent for nonaromatic 
rubber, the (c) ethylene/a -olefin copolymer, the 
(dl) at least one of an ethylene -vinyl acetate 
copolymer, an ethylene- (meth) acrylic acid copolymer, 
or an ethylene- (meth) acrylate copolymer and/or the 
(d2) ethylene -propylene copolymer rubber, the (e) 
polypropylene resin, the (f) modified polyethylene 
resin modified by an unsaturated carboxylic acid or a 
derivative thereof, and the (p) acrylic rubber are 
heated and kneaded to obtain the thermoplastic resin 
component (A) , and then as a second step, this resin 
component (A) and the (g) organic peroxide, the (h) 
(meth) acrylate and/or allyl crosslinking aid, and the 
metal hydrate (B) , are heated, kneaded and subjected 
to a crosslinking treatment at a temperature equal to 
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thermoplastic resin component (A) . 
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[0041] (p) Ingredient: Acrylic Rubber 

Acrylic rubber is a rubber elastic body obtained 
by copolymeri zing an alkyl acrylate, such as ethyl 
acrylate and butyl acrylate, as a monomer component, 
5 and a small amount of a monomer having various 

functional groups. Examples of monomers which can be 
appropriately copolymer i zed include methyl vinyl 
ketone, acrylic acid, acryloni t ri le , butadiene and 
the like. Specifically, Nipol AR (trade name, 

10 manufactured by Zeon Corporation) , JSR AR 

(manufactured by JSR Corporation) and the like can be 
used. It is especially preferred to use methyl 
acrylate as the monomer component. In such a case, a 
binary copolymer with ethylene, or a ternary 

15 copolymer in which an unsaturated hydrocarbon having 
a carboxyl group such as acrylic acid on a side chain 
as a monomer is further copolymeri zed with this 
binary copolymer or added as a third component to 
this binary copolymer may be especially preferably 

20 used. Specifically, in the case of a binary 

copolymer, Vamac D and Vamac DLS, and in the case of 
a ternary copolymer, Vamac G, Vamac HG, Vamac LS , and 
Vamac GLS (trade names, all manufactured by Du-Pont 
Mitsui Polychemicals Ltd.) can be used. By adding an 

25 acrylic rubber, the flame retardancy of the 

composition or a molded body of a wire or the like is 
substantially improved. Furthermore, by blending 
such an acrylic rubber, during peeling there is no 
stretching of the covering material in a tendril-like 

30 manner, and the peeling properties improve. In the 
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present invention, the acrylic rubber may be used in 
a proportion of 45 weight% or less, and preferably 3 
to 45 weight%, of the resin component. This is 
because if the acrylic rubber content is more than 45 
5 weight%, not only does workability and extrusion 
processability during compounding markedly 
deteriorate, but stretching also markedly 
deteriorates . 

10 [0042] Furthermore, using as the acrylic rubber a 

ternary copolymer acrylic rubber of ethylene, an 
alkyl acrylate, and an unsaturated hydrocarbon having 
a carboxyl group on a side chain is preferred because 
flame retardancy improves. As the blended amount, 

15 preferably 3 weight% or more, more preferably 5 

weight% or more, and even more preferably 10 weight% 
or more of the ternary acrylic rubber is added. 
Furthermore, this ternary acrylic rubber tends to 
increase the extrusion load, so that it is preferred 

20 to keep the blended amount to preferably 40 weight% 

or less, more preferably 35 weight% or less, and even 
more preferably 30 weight% or less. In addition, by 
combining with a binary acrylic rubber of ethylene 
and an alkyl acrylate, because a foam layer is 

25 produced in the interior during combustion, and a 

carbonized layer is formed on the surface due to, it 
is believed, the ternary acrylic rubber, flame 
retardancy is further improved. Moreover, as a 
result of using a ternary copolymer acrylic rubber of 

30 ethylene, an alkyl acrylate, and an unsaturated 
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hydrocarbon having a carboxyl group on a side chain, 
the acrylic rubber is stronger and the dynamic 
strength is improved. 

[0053] Although the details of the reaction 

mechanism during the heating and kneading of the 
resin composition of the present invention are still 
not clear, the mechanism is thought to be as follows. 
Specifically, when the thermoplastic resin component 
(A) in the present invention is heated and kneaded, 
the ingredient (a) , the ingredient (c) , the 
ingredient (dl) and/or the ingredient (d2), and the 
ingredient (p) are crosslinked via the ingredient (h) 
in the presence of the ingredient (g) . On the other 
hand, if the ingredient (e) is present, the melting 
viscosity of the resin composition can be suitably 
adjusted by suitably lowering the molecular weight 
through the action of the ingredient (g) . The 
melting viscosity of the resin composition can also 
be adjusted by the ingredient (b) . As a result, the 
whole composition is formed as a crosslinked product 
having excellent ext rudabi 1 i ty . The crosslinking of 
the composition of the present invention is in some 
cases carried out in the presence of a small amount 
of the ingredient (g) , and the crosslinking can thus 
be referred to as ^^partial crosslinking", since the 
number of crosslinked points is less than that in 
usual crosslinking. The degree of crosslinking of 
this flame - retardant resin composition can be 
represented, as a scale, by gel fraction and dynamic 
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elastic modulus of the thermoplastic resin component 
(A) . The gel fraction can be represented by the 
ratio of the weight of solid residue to 1 g of sample 
in which the solid residue is obtained by wrapping 1 
g of a sample in a 100-mesh wire net, and then 
extracting in boiling xylene for ten hours using a 
Soxhlet extractor. The dynamic elastic modulus can 
be represented by the storage elastic modulus of melt 
viscoelast icity using a parallel plate. The degree 
of crosslinking in the present invention is 
preferably 30 to 45 weight%, and more preferably 40 
to 45 weight%, in terms of gel fraction; and it is 
preferably 10^ to 10^ Pa in terms of storage elastic 
modulus. When the thermoplastic resin component (A) 
is filled with the metal hydrate, only when a 
specific amount of metal hydrate treated with a 
silane coupling agent is added simultaneously with 
the ingredient (g) and the ingredient (h) , can a 
large amount of metal hydrate be added without 
impairing the extrusion processability during molding 
As a result, a flame - retardant resin composition can 
be obtained that has heat resistance and mechanical 
properties with a high level of flame retardancy and 
flexibility, that can be re-extruded after use, and 
that can be recycled. Although the details of the 
mechanism of how a metal hydrate treated with a 
silane coupling agent acts is still not clear, the 
mechanism is thought to be as follows. Specifically, 
the silane coupling agent that has bonded to the 
metal hydrate surface as a result of the treatment 
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with the silane coupling agent acts such that one of 
the alkoxy groups is bonded to the metal hydrate, and 
the various reactive sites including the vinyl group 
and the epoxy group present at the other end are 
5 bonded to an uncrossl inked moiety of the ingredient 
(a) vinyl aromatic thermoplastic elastomer, and the 
ingredient (c), the ingredient (dl), the ingredient 
(d2) , and the ingredient (p) . As a result, a large 
amount of metal hydrate can be added without 
10 impairing extrusion moldability, the adhesion between 
the resin and the metal hydrate is made strong, and a 
flame - retardant resin composition that is good in 
mechanical strength and abrasion resistance and that 
is not easily scratched can be obtained. 



[0060] The above additive or other resins may be 

introduced into the f lame-retardant resin composition 
of the present invention in a range which does not 

20 impair the purpose of the present invention. However, 
the above thermoplastic resin component (A) must at 
least be the major resin component. Here, "be the 
major resin component" means that the above 
thermoplastic resin component (A) accounts for 

25 generally 70 weight% or more, preferably 85 weight% 
or more, and more preferably all of the resin 
component, of the resin component of the f lame- 
retardant resin composition of the present invention. 
Here, in the thermoplastic resin component (A), the 

30 ingredients (a) , (b) , (c) , (dl) and/or (d2) , (e) , (f ) , 
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and (p) each have a used amount within the above- 
specified ranges, and the sum total of the 
ingredients (a) to (f) and (p) is 100 weight% of the 
thermoplastic resin component (A) . 

[0061] A method for producing the f lame - re tardant 

resin composition of the present invention will now 
be described. The ingredients (a) to (f) , (p) , the 
metal hydrate (B) , the ingredient (g) , and the 
ingredient (h) are added, heated, and kneaded. The 
kneading temperature is preferably 160 to 240 The 
kneading conditions, such as a kneading temperature 
and the kneading time, can be appropriately set so 
that the resin ingredients (a) to (f) and (p) are 
sufficiently melted to realize the necessary partial 
crosslinking by the action of the organic peroxide. 
As the kneading method, a method usually used for 
rubbers, plastics, and the like can be satisfactorily 
used. As the apparatus, for example, a single-screw 
extruder, a double-screw extruder, a roll, a Banbury 
mixer, or various kneaders can be used. By carrying 
out this process, a f lame - re tardant resin composition 
in which the respective ingredients are uniformly 
dispersed can be obtained. Among the blended metal 
hydrate, it is important that the metal hydrate 
treated with a silane coupling agent has been treated 
with a silane coupling agent in advance. By using a 
metal hydrate whose surface has been pre-treated, the 
metal hydrate can be added in an amount enough to 
ensure flame retardancy, so that a flame - retardant 
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resin composition that is particularly good in 
mechanical strength and abrasion resistance and is 
not easily scratched can be obtained. As another 
method, the ingredients (a) to (f) and (p) are heated 
and kneaded in a first step to obtain the 
thermoplastic resin component (A) . In a second step, 
the ingredients (g) and (h) and the metal hydrate (B) 
are added to the thermoplastic resin component (A) 
obtained in the first step, and the resultant mixture 
is heated and kneaded. At that time, the temperature 
is preferably 160 to 240°C. Also in this case, the 
kneading conditions, such as the kneading temperature 
and kneading time, can be appropriately set so that 
the thermoplastic resin component (A) melts, and 
enough of the contained organic peroxide is used to 
carry out the partial crosslinking . Accordingly, the 
ingredients (g) and (h) may be added and the heating 
and kneading may be carried out after the ingredients 
(a) to (f) and (p) have been heated and kneaded to 
form a micro dispersion. Here also, in the case of 
using a metal hydrate which has been surf ace - treated , 
it is necessary for the surface treatment to have 
been finished before the blending, 

[0068] Examples 1 to 72 and Comparative Examples 1 to 
24 

Used were, as the ingredient (a), a hydrogenated 
styrene-ethylene-propylene-styrene copolymer (SEPS) , 
as the ingredient (b) , a paraffin oil, as the 
ingredient (c), an ethylene - 1 - octene copolymer having 
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a density of 0.87 g/cm^ (c-1) , an ethylene - 1 - octene 
copolymer having a density of 0.915 g/cm^ (c-2), an 
ethylene - hexene copolymer having a density of 0,926 
g/cm^ (c-3), an ethylene -hexene copolymer having a 
5 density of 0.913 g/cm^ (c-4), or an ethylene-hexene 
copolymer having a density of 0.898 g/cm^ (c-5) as 
shown in Tables 1 to 11, as the ingredient (dl), an 
ethylene -vinyl acetate copolymer having a vinyl 
acetate (VA) component content of 33 weight% (d-1), 

10 an ethylene -vinyl acetate copolymer having a VA 

component content of 41 weight% (d-2), an ethylene- 
vinyl acetate copolymer having a VA component content 
of 28 weight% (d-3), an ethylene - ethyl acrylate 
copolymer having an ethyl acrylate (EA) component 

15 content of 25 weight% (d-4), or an ethylene -vinyl 

acetate copolymer having a VA component content of 70 
weight% (d-10) as shown in Tables 1 to 11, as the 
ingredient (d2), an ethylene -propylene copolymer 
rubber (EPM) having an ethylene component content of 

20 73 weight% (d-5), an ethylene -propylene copolymer 

rubber (EPM) having an ethylene component content of 
52 weight% (d-6) , or an ethylene -propylene 
terpolyimer (EPDM) having an ethylene component 
content of 66 weight% (d-7) as shown in Tables 1 to 

25 11, as the ingredient (e), a block polypropylene (e- 
1), a random polypropylene (e-2), a homopolypropylene 
(e-3), or an atactic polypropylene (e-4) as shown in 
Tables 1 to 11, as the ingredient (f), a maleic acid 
modified polyethylene, as the ingredient (p), an 

30 ethylene -me thyl acrylate copolymer acrylic rubber (p- 
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1) or ternary acrylic rubber (p-2), as the ingredient 
( g) , 2,5- dimethyl - 2 , 5 - di ( t - but y Iperoxy ) - hexane , as 
the ingredient (h) , triethylene glycol dime thacrylat e , 
and as the component (B) , magnesium hydroxide which 
5 had been surf ace - treated with a vinyl silane (B-1), 
magnesium hydroxide which had been surf ace - treat ed 
with an aliphatic acid (B2), or untreated magnesium 
hydroxide (B-3) and a silane coupling agent. The 
respective ingredients were blended in the amounts 
10 shown in Tables 1 to 11 to prepare compositions. 



[0075] The following compounds were used as the 

respective compounds shown in Tables 1 to 16. 
Thermoplastic resin component (A) 
15 Ingredient (a) : Hydrogenated block copolymer 
Manufacturing company: Kuraray Co., Ltd. 

Trade name: Septon 4077 

Type : Styrene-ethylene-propylene-styrene copolymer 
Styrene component content: 30 weight% 
20 Isoprene component content: 70 weight% 

Weight average molecular weight: 320,000 
Molecular weight distribution: 1.23 
Hydrogenated rate: 90% or more 

Ingredient (b) : Softener for nonaromatic rubber 
25 Manufacturing company: Idemitsu Kosan Co., Ltd. 

Trade name: Diana Process Oil PW-90 

Type : A paraffinic oil 

Weight average molecular weight: 540 
Aromatic component content: 0.1% or less 
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Ingredient (c) : Ethylene-a-olef in copolymers prepared 
using single site catalyst 
(c-1) 

Manufacturing company: Dow Chemical Japan Ltd. 

5 Trade name: Engage EG8100 

Type: Ethylene- 1 -octene copolymer 
Density: 0.870 g/cm^ 
(c-2) 

Manufacturing company: Dow Chemical Ltd. 

10 Trade name: Affinity FM1570 

Type: Ethylene - 1 - octene copolymer 
Density: 0.915 g/cm^ 
(c-3) 

Manufacturing company: Ube Industries, Inc . 

15 Trade name: Umerit 2525F 

Type: Ethyl ene - hexene copolymer 
Density: 0.926 g/cm^ 
(c-4) 

Manufacturing company: Japan Polychem Corporation 

20 Trade name: KF-271 

Type: Ethylene-hexene copolymer 
Density: 0.913 g/cm^ 
(c-5) 

Manufacturing company: Japan Polychem Corporation 

25 Trade name: KF-360 

Type: Ethylene-hexene copolymer 
Density: 0.898 g/cm^ 
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[0095] 
[Table 14] 



Example 


62 


63 


a 


SEPS 


15 


15 


b 


Parafin Oil 


5 


5 


c-1 


Ethylene -a- olefin 
copolymer 






d-3 


Etliylene - vinyl acetate 
copolymer (VA component 
of 28 weiglit%) 


20 


30 


d-10 


Levapren 70 0 HV 






d-5 


EP07P 


10 




e-1 


Bloc]c polypropylene 


20 


20 


p-1 


Vamac DLS 


5 


5 


p-2 


Vamac GLS 


15 


15 


f 


Maleic acid modified 
LLDPE 


10 


10 


g 


Organic peroxide 


0 .2 


0 . 2 


h 


Crosslinlcing aid 


0 . 6 


0 . 6 


B- 1 


Kisuma 5LH 


150 


150 




Ant i oxidant 


1 


1 




Lubricant 


2 


2 


Phys ical 


Stretch (%) 


2 00 


180 


proper t ie s 


Tensile strength (MPa) 


15 


17 


o r s He e u 


Heat distortion 121 C 


1 3 


1 2 




Hardness 


8 9 


9 0 


Propert ies 


Stretch (%) 


Z 3 U 


'--i r\ r\ 

2 0 0 


of electric 


Tensile strength (MPa) 


16 


18 


wire 


Horizontal flame test 


10/10 


10/10 




Vertical flame test 


0/10 


0/10 




Abrasion resistance 1 


O 


O 




Whitening 


o 


o 




Heat distortion (%) 


22 


2 1 




Ext rudabi 1 i t y 


o 


o 




Heat wrapping {120'*C, 1 


accept e 


accept e 




day, self -diameter) 


d 


d 
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[0098] As is apparent from the results shown in 

Tables 1 to 16, the f lame-retardant resin 
compositions obtained in Examples 1 to 72, and the 
sheets, electric wires, fiber optic cores, and fiber 
optic cords using the same, had the required stretch 
and tensile strength; they were good in the flame 
test, the abrasion resistance test, and the whitening 
test, and had a good heat distortion ratio, they had 
ext rudabi 1 i ty which would not be a problem in 
practical use, and they had excellent flexibility. 
In Examples 1 to 8, 10, 12, 13, 18 to 20, 22 to 25, 
and 55 to 61, the flame - retardant resin compositions 
passed the vertical flame test, and also had 
excellent flame resistance. In Example 17, molded 
plugs were obtained, in which there was little 
shrinkage of the material after the molding, and the 
appearance was good. Furthermore, it was confirmed 
that, when the power plug section was exposed to the 
flame of a burner used in the flame retardancy test 
stipulated in JIS C 3005 for 15 sec, and then the 
flame was withdrawn, immediately the burning died out. 
In contrast, in Comparative Examples 1 to 24, uniform 
kneading or extrusion was impossible, or there was a 
problem related to any of stretch, tensile strength, 
whitening, extrudability , flexibility, hardness, 
flame resistance, abrasion resistance, and heat 
distortion properties, and no electric wire good in 
all the properties was obtained. Further, the 
compound of Comparative Example 12, in which 
pretreatment with a silane coupling agent was not 
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carried out, and after the addition of magnesium 
hydroxide, a silane coupling agent and an organic 
peroxide were added, was not easily re-molded, there 
was also a lot of debris on the surface of the sheet, 
and extrusion was impossible. Furthermore, in 
Comparative Example 13, in which, after the 
completion of the partial crosslinking reaction, 
vinyl silane- treated magnesium hydroxide was added, 
the effects of an improvement in the mechanical 
properties of the electric wires were not obtained 
satisfactorily. It can thus be understood that the 
effects are not exhibited unless the metal hydrate is 
added before or at the same time as the partial 
crosslinking reaction . 
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